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FIG. 4
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1
LINEAR MOTION SYSTEM WITH
AUTOMATIC LUBRICATOR

BACKGROUND OF THE INVENTION

1. Field of the Invention

The present invention relates to linear motion technology
and more particularly, to a linear motion system with auto-
matic lubricator.

2. Description of the Related Art

U.S. Pat. No. 8,302,499 discloses a linear transmission
system with a lubrication device (the reference signs of the
following components are quoted from the specification of
the cited patent), which discloses the use of a motor F to rotate
ahelical blade 61, making a lubricating grease overflow to the
surface of an elongated shaft 1 to perform lubrication syn-
chronously during rotation of the helical blade 61.

In the case of the aforementioned patent, regardless of the
linear transmission system is in operation, the motor F keeps
rotating the helical blade 61 to continuously deliver the lubri-
cating grease to the surface of the elongated shaft 1, causing
unnecessary waste and increasing the cost.

SUMMARY OF THE INVENTION

The present invention has been accomplished under the
circumstances in view. It is the main object of the present
invention to provide a linear motion system with automatic
lubricator, which will fill the lubricating grease only when it
is in operation, preventing unnecessary waste and effectively
saving the cost.

To achieve this and other objects of the present invention, a
linear motion system comprises an elongated shaft, a mov-
able member, a plurality of rolling elements, a lubricator unit
and a sensor. The movable member is linearly movably
mounted at the elongated shaft. The rolling elements are
rotatably mounted between the elongated shaft and the mov-
able member. The lubricator unit comprises a grease storage
container, a motor, a lubricating grease guide and a controller.
The grease storage container defines therein a grease storage
chamber, and a grease discharging hole in communication
with the grease storage chamber. The grease storage chamber
is adapted to store a lubricating grease and kept in communi-
cation with the surface of the elongated shaft via the grease
discharging hole. The lubricating grease guide is mounted in
the grease storage chamber of the grease storage container
and connected to the motor. The controller is electrically
connected to the motor. The sensor is electrically connected
to the controller of the lubricator unit, and adapted to provide
an actuation signal to the controller intermittently upon
movement of the movable member. Thus, when the movable
member moves axially along the elongated shaft, the sensor
provides the actuation signal to the controller, causing the
controller to start the motor. During rotation of the motor, the
lubricating grease guide is rotated by the motor to guide the
storage lubricating grease out of the grease discharging hole
onto the surface of the elongated shaft, achieving a self-
lubricating effect.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is an elevational view of a linear motion system in
accordance with a first embodiment of the present invention.

FIG. 2 is a partial exploded view of the linear motion
system in accordance with the first embodiment of the present
invention.
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FIG. 3 is a partial sectional view of the linear motion
system in accordance with the first embodiment of the present
invention.

FIG. 4 is a sectional view taken along line 4-4 of FIG. 1.

FIG. 5 is a flow chart illustrating the operation of the linear
motion system in accordance with the first embodiment of the
present invention.

FIG. 6 is an elevational view of a linear motion system in
accordance with a second embodiment of the present inven-
tion.

FIG. 7 is a partial sectional view of the linear motion
system in accordance with the second embodiment of the
present invention.

FIG. 8 is a flow chart illustrating the operation of the linear
motion system in accordance with the second embodiment of
the present invention.

FIG. 9 is a sectional view of a linear motion system in
accordance with a third embodiment of the present invention.

FIG. 10 is a flow chart illustrating the operation of the
linear motion system in accordance with the third embodi-
ment of the present invention.

FIG. 11 is an elevational view of a linear motion system in
accordance with a fourth embodiment of the present inven-
tion.

DETAILED DESCRIPTION OF THE INVENTION

The advantages and features of the present invention will
be fully understood by reference to the following examples in
conjunction with the accompanying drawings.

Referring to FIGS. 1, 2 and 4, a linear motion system 10 in
accordance with a first embodiment of the present invention is
shown. As illustrated, the linear motion system 10 comprises
an elongated shaft 20, a movable member 30, a plurality of
rolling elements 40, a lubricator unit 50, and a sensor 60.
According to this embodiment, linear motion system 10 is a
ball screw, and therefore, the elongated shaft 20 is a screw rod,
and the movable member 30 is a screw nut.

The movable member 30 is rotatably mounted on the elon-
gated shaft 20 and movable back and forth in axial direction
along the elongated shaft 20, defining with the elongated shaft
20 a circulation passage 42 (see FIG. 3).

The rolling elements 40 are mounted in the circulation
passage 42 and movable along the circulation passage 42
during movement of the movable member 30 relative to the
elongated shaft 20.

Referring to FIG. 4 again, the lubricator unit 50 comprises
a grease storage container 51, a motor 52, a lubricating grease
guide 53 and a controller 54.

The grease storage container 51 in this embodiment is hung
on the elongated shaft 20 and connected to one end of the
movable member 30, defining therein a grease storage cham-
ber 55, a power chamber 56 adjacent to the grease storage
chamber 55, and a control chamber 57 adjacent to the grease
storage chamber 55. The grease storage chamber 55 is
adapted to store a lubricating grease, and divided by a first
partition board 58 into a main chamber 522 and a sub chamber
554. The sub chamber 554 is kept in communication with the
surface of the elongated shaft 20 via a grease discharging hole
556 (see FIG. 2). The control chamber 57 is divided by a
second partition board 59 into a control slot 572 and a stirring
bath 574. A stirrer 62 (for example, steel ball) is accommo-
dated in the stirring bath 574. The motor 52 is fixedly
mounted in the power chamber 56 of the grease storage con-
tainer 51, comprising a drive shaft 522 that extends to the
inside of the sub chamber 554. The lubricating a grease guide
53 is connected to the drive shaft 522 of the motor 52 in the
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sub chamber 554 of the of the grease storage container 51, and
driven by the motor 52. During rotation of the motor 52, the
lubricating grease guide 53 is driven to guide the storage
lubricating grease out of the sub chamber 554 to the surface of
the elongated shaft 20 via the grease discharging hole 556.
The controller 54 is fixedly mounted in the control slot 572 of
the control chamber 57 of the grease storage container 51 and
electrically connected to the motor 52 for on/off control of the
motor 52.

The sensor 60 in this embodiment is a proximity switch
mounted in the second partition board 59 within the control
chamber 57 of the grease storage container 51 and electrically
connected to the controller 54, and adapted to detect a posi-
tion change of'the stirrer 62 and to provide an actuation signal
to the controller 54 subject to its detection.

Based on the above described structure, as shown in FIG. 5,
when the movable member 30 starts to move axially along the
elongated shaft 20, the lubricator unit 50 will follow the
movable member 30, causing the stirrer 62 to rotate freely in
the stirring bath 574. When the sensor 60 senses the stirrer 62,
it immediately provides an actuation signal to the controller
54, causing the controller 54 to start the motor 52. Thus, the
lubricating grease guide 53 can be driven by the motor 52 to
expel the storage lubricating grease out of the grease storage
chamber 55 to the surface of the elongated shaft 20 via the
grease discharging hole 55, achieving the aim of self lubrica-
tion. Once the sensor 60 cannot detect the presence of the
stirrer 62, it will interrupt the actuation signal. At this time,
the controller 54 receives no signal and will make the motor
52 off, stopping the lubricating grease guide 53 from propel-
ling the lubricating grease. Therefore, when the stirrer 62
keeps rotating, i.e., during movement of the movable member
30, the sensor 60 will provide the actuation signal to the
controller 54 intermittently, enabling the controller 54 to con-
trol the lubricator unit 50 in performing lubrication.

It should be clearly noted that the mounting position of the
sensor 60 can be variously embodied. In a second embodi-
ment of the present invention, as shown in FIGS. 6 and 7, the
sensor 60 is directly embedded in a locating hole 32 in the
movable member 30 that is in communication with the circu-
lation passage 42 transversely, and adapted to detect a posi-
tion change of each rolling element 40 in the circulation
passage 42. Unlike the aforesaid first embodiment to have the
grease storage container be fixedly hung on the elongated
shaft 20, the grease storage container (not shown) in this
second embodiment is externally attached to match the posi-
tion of the sensor 60.

Detailedly speaking, as shown in FIGS. 7 and 8, when one
rolling element 40 moves along the circulation passage 42
into alignment with the sensor 60, the sensor 60 immediately
provides an actuation signal to the controller 54. When the
originally sensed rolling element 40 keeps moving along the
circulation passage 42 to become misaligned with the sensor
60, the sensor 60 senses no signal and will interrupt the
actuation signal, and the sensor 60 will provides an actuation
signal to the controller 54 again when a next rolling element
40 enters into alignment with the sensor 60, and thus the
sensor 60 can provide an actuation signal to the controller 54
intermittently.

On the other hand, the type of the sensor is not limited to
proximity switch. As shown in FIGS. 9 and 10, the sensor 60
in accordance with a third embodiment of the present inven-
tion is a vibration sensor adapted to detect vibration of the
grease storage container 70 during movement of the movable
member 30, and to provide an actuation signal when it detects
a signal. If the grease storage container 70 stands still, the
sensor 70 provides no signal. Thus, the sensor 60 can provide
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an actuation signal to the controller 54 intermittently. Further,
during installation, the sensor 60 and the controller 54 are
fixedly mounted in the control chamber 72 of the grease
storage container 70. Thus, in this third embodiment, it is not
necessary to divide the control chamber 72 of the grease
storage container 70 into two separated spaces by a second
partition board 59 for different applications like the aforesaid
first embodiment.

In conclusion, subject to the intermittent actuation signal
provided by the sensor 60, the linear motion system 10
enables the controller 54 to determine whether the movable
member 30 is in movement, and the controller 54 can control
the lubricator unit 50 to dispense the lubricating grease only
when the movable member 30 is in movement. When com-
pared to the prior art design, the invention accurately prevents
unnecessary waste and effectively saves the cost. Further, the
linear motion system 10 in accordance with the present inven-
tion is not limited to the aforesaid ball screw. In a fourth
embodiment of the present invention, as shown in F1G. 11, the
linear motion system is a linear guideway. In this case, the
elongated shaft 20 is a sliding rail, and the movable member
30 is a sliding block. This design of linear guideway can also
match with the lubricator unit 50 and the sensor 60 to achieve
a self-lubricating effect.

Although particular embodiments of the invention have
been described in detail for purposes of illustration, various
modifications and enhancements may be made without
departing from the spirit and scope of the invention. Accord-
ingly, the invention is not to be limited except as by the
appended claims.

What is claimed is:

1. A linear motion system, comprising:

an elongated shaft;

a movable member movable linearly along said elongated
shaft;

a plurality of rolling elements rotatably mounted between
said elongated shaft and said movable member;

a lubricator unit comprising a grease storage container, a
motor, a lubricating grease guide and a controller, said
grease storage container comprising a grease storage
chamber and a grease discharging hole in communica-
tion with said grease storage chamber, said grease stor-
age chamber being adapted to store a lubricating grease
and kept in communication with the surface of said
elongated shaft via said grease discharging hole, said
lubricating grease guide being mounted in said grease
storage chamber of said grease storage container and
connected to said motor and driven by said motor to
guide said lubricating grease out of said grease storage
chamber through said grease discharging hole to the
surface of said elongated shaft, said controller being
electrically connected to said motor and adapted to con-
trol the operation of said motor; and

a sensor electrically connected to said controller of said
lubricator unit and adapted to provide an actuation sig-
nal to said controller intermittently subject to movement
of said movable member to cause said controller to start
said motor,

wherein said grease storage container further comprises a
power chamber and a control chamber disposed adjacent
to said grease storage chamber; said motor is mounted in
said power chamber; said controller is mounted in said
control chamber,

wherein said grease storage container is hung on said elon-
gated shaft and connected to one end of said movable
member; said control chamber has accommodated
therein a stirrer; said sensor is fixedly mounted in said
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control chamber of said grease storage container and
adapted to detect a position change of said stirrer upon
movement of said movable member and to provide said
actuation signal when detected a position change of said
stirrer,

wherein the grease storage chamber is divided by a first

partition board into a main chamber and a sub chamber,
wherein the control chamber is divided by a second parti-
tion board into a control slot and a stirring bath,
wherein the power chamber and the main chamber are
separated by the sub chamber, and

wherein the control slot and the main chamber are sepa-

rated by the stirring bath.

2. The linear motion system as claimed in claim 1, wherein
said sensor is a proximity switch adapted to provide said
actuation signal when sensed by said stirrer.

3. The linear motion system as claimed in claim 1, wherein
said grease storage container is hung on said elongated shaft
and connected to one end of said movable member; said
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sensor is a vibration sensor fixedly mounted in said control
chamber of said grease storage container and adapted to
detect vibration of said grease storage container upon move-
ment of said movable member and to provide said actuation
signal when a vibration signal is detected.
4. The linear motion system as claimed in claim 1,
wherein said movable member and said elongated shaft
define therebetween a circulation passage for the rolling
of said rolling elements; said movable member com-
prises a locating hole transversely disposed in commu-
nication with said circulation passage; said sensor is
embedded in said locating hole and adapted to detect a
position change of any one of'said rolling elements upon
movement of said movable member and to further pro-
vide said actuation signal.
5. The linear motion system as claimed in claim 4, wherein
said sensor is a proximity switch adapted to provide said
actuation signal when one of'said rolling elements is detected.

#* #* #* #* #*



